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(54) CHIP-TYPE THERMISTOR AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To obtain a chip-type thermistor which is 
provided with electrodes almost free from a solder 
bridge farmed between them and excellent in heat 
resistance and solder wettability by a method wherein a 
lower inorganic substance layer under a paste layer is 
reactively fused together with inorganic binder contained 
in the paste layer and made to disappear partially as 
absorbed into an outer electrode at the formation of the 
outer electrode. 

CONSTITUTION: An outer electrode 14 is provided 
through such a manner that a conductive paste 17 which 
is smaller in area than an inner electrode 12 and 
comprises metal powder and inorganic binder 16 is baked 
to the opposed edges of a thermistor element 1 1. A 
lower inorganic substance layer 13 is as thick as 0.1 to 
1 0 U m and has a fusing point or a softening point higher 
than a burning temperature at which the outer electrode 
14 is formed. The lower inorganic substance layer 13 
under the conductive paste 1 7 is reactively fused 
together with the inorganic binder 16 contained in the paste 17 and made to disappear partially 
as absorbed into the outer electrode 14 at the formation of the outer electrode 14. By this 
setup, a chip-type thermistor can be comparatively easily manufactured through a small number 
of processes. 
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(57) 

*2^<D*»KttoT-#fflftffl«*l 2)Wflll£»tt 

w«*«*»«anfc«»«)««i(iJi«)*ist-*f©* 

£tt 1 6 ££-tT«*tt^-X h 1 7 £f*J«*«<fct)'>fc 
1 1 0>ffi*f|6jT S 2 -po>i»»fc^Sn. 

•c^ftjst^wr^. ^-xh 1 7®Tflfia^©^«!»»ro 




11 

12 rt»m« 

13 **ttTffi*»tt« 
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(2) 



7-29704 



(11) .k. 
2)i, 

«rsrta** (i2, 12) wwfiit< nfc-u— (id 

Mswa5**(i2, i2)^^3nfc^©weTan»« 
«jjs<i3)©nffi[c^fi6sn&-^©n«*«(i4, w) t jo 

Mi^va*a(i4) tt&Mtt*£«tatt£&(i6) ft^tr* 

«tt^-X t- (17) fttflE?i£«I(12) J; D4>fctMB8tT 
WE*- 3 ***ft(ll) 2 ^©JftRtC&ft 

89£TffiJi«fcB(13m»3a*0. 1-10 (imTSo 
T. ME^g|5*«(l4)=fe®j«1-5l^©j»fiEillEJ;0j«^ 
fcj&XfcHMtjSft* U !fcoj|tE^-X h (17) ©TJfitf 
#©fflETB*S*«ia<13) ©-ffl*tKliaS1-«*a(14) © 
JgfiEIBfHM»*«l^*f(16)(CR^Sl«bTe&iE^i5* 20 

a d4) ciRjR$n«srr««t 5 c*«$nfc^ tftwat 

[3W*«2] ^y^R*- 3Xy-*#(ll)©±®£# 
(14) £^-r*l9©«U£ifta,k *> K^»£X 
tt«cftjfi*rt-6iMi»tt±iii*i«*H(i8)Aio. 1-2 
O^mitUPStMSn, «tE^«««(14)©*ffl{Cii& 

o (i9) imv snfc»*5i i eao^y :/shj— 3 

3 ] fe^ #Jf <1») tt#MW«<14) <D&m\ZM 
dtSn-SN I*-3ffH(19a)t, C©Nl*o>*JB(19a) 30 
(D&WtZMditStlZS nXttS n/P b*o3Ji(17b) 
t ft**ft:il!f#E 2 E*©?y X*. 

JH(13)#S i0 2 Xtt5 0MXfiti:©S i Os £, &SB 
flUhOj, MgO, Z rOiXttT 1 0 2 ©^-fn*U 

ax«2«K-b©»^i»tCckD«ijs*ii. *wm(i 
4) *^(£-r-sfcj6©»mtt^-x h (n) tzisxtizmm 

te£*t(16)#S i 0 2 , B 2 Os, NaiO, PbO, Zn 
O, TIOj, K 2 OXf±BaO©ti-fn^lSXtt2a 
K±©*^W^J«^i-r5?377 1 «e-?.-J:D«^2 40 
1 Xtt 2 E*©^y 7S!-y~3 X?. 
5 ] «»f ±BB**»» (18) XttTH*i««l 
S(13)*«Si0 2 , BjOj, Na.O, PbO, ZnOX 

hb ao©v>m# i ax»2«ei±raKft:*ft±AA' 

£T3#7Xlr«k?>ift£;sn> *V«**(14)S:JgfiWS 
&8&©***^-X h (17) tC^*nSJi«|g-g-*l (16) a» 
Sid, B 2 0 3 , NaiO, PbO, Z n O. TI 
O2, K 2 OXtiBaO<7>V5-fn*uaXtt2«Bl±©ie 
fcfcft3i*£#£-f *#7X*«m;:«fc ?>#lJ£3nA:»# 
«lXtt2Ef&©^y:?Si»— 5X^. 50 



Cb»^63 *fifttt±ffl*l«fcH(18)XliTffi*S««J 
H (13) jWKSSfctf 9 X &3 m*m 5 EH©? 1 s> 

(21)©frafft^*? ! iJfflrtW«*(12)&JglST2»XSi, 
WE^ScM©l*3g|5««(12)*t» fi t$n&tt»S->- h (21) 

0 . 1-10 H m©««ttTIii»i (13) ftSSfirfS 
Xgt. 

WE*»^©rt«««m)tf^&2nfcmjfe«#©flir 

£TB*«»B(l3)©SiS.C&R»*£*«*6£1tf(l6) 
ft£tIi»«*"<-X h (17)*tilErtlB««(12) J; <0'>1z 

^is«T?tt«csfc*t*i^itT]HrEF*jau**(i2) 
wcjmwwcm) ft^-r^xs^ 

ME*««S(14)#W«#£feB-r *«t -3 KmfE*fcilS-> 

- h (2D *sw«fc«wr-&xst, 

AftEfifflttli— 3 X * (22) ft * ©# Wffi iSt fc£ 
Ifil-C^ v yttfc^JBf l/Tf'y 7tttJ— 5 X**#(ll) © 
TBf©S2tr6jT* 2 o©*ftl£»oTH]|)l£fettT-*# 
©^«B5*«(12, 12) &W«5«*(14, 14) *y ? 

m*- 3 X 9 (10) ftft a Xg t y 3 X 

gtlETM«ltl«ff (13) ttWE*«*ffi(14) ft#tf f *W 
©jK^aftiDft^Mj^XtiDcJt^^WL. 35>oWE^ 
*tt^-X h (17) ©Tfctt#©lWETiiifc«4J!)a (13) © 

-»«*me«-«**(i4) (o^fsmizsmmmm^ cm 

■tftttSfctr*^ TlHi— 3 xi'roWfcm 

(2i)©M-S»c*ft5iJ©i*g«*a(i2)*jgtS-r*xSi, 
meshss'— h (2i)©waj^#c««tt^-x h *ms 
LvtmirFf-zvo. i~io w mtDmmrmmmm 

B (13) StfJ*S ** 0 . 1 - 2 0 m m©±ffi**«&H (18) 

s^-r^xst, 

KrE#ft?"J© to «*« (12) ^iKS tifc?»J **a5»© w 
ETB*l*«a(13) ©*li(c^«»*ia«l8^«(i6) 
*^tr*fitt^-X h (17) 5£tffErt»«*(12) ± D >P13. 

nBf«rttv:ic^L«t^?tTiijErtfiS*a(i2) t ^» 

^J©nH5«S(14) £jgj£T*Xg<h. 

iWE^ei5«a (14) ©*ibc«6o #H(i9) s^-r *xe 
si e» o %m (19) ufc*i-8B** (14) tmmmz®. 

WTZ ± 5 KWE#SJe->- K (21) S«iHRKW»rTfiX 
St> 

WES IB ttU— 3 X ^ Stft (22) S^W^JKffitSSCa* 
|&J-e?y^«t^»rLr?-yy«iJ— 3X^*^(11)© 
TiB©ffi^rRir S 2 a©«ftC»o TfflK£*M-T-*f 
©«■«*« (12. 12) Sft5f7 SX? (30) ft 

# S XS t ft ^tr^ y 7*tf— 3 X ^ ©tiifi^fer * 
T. 
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(3) 

3 

tt£T9&«49fl (13) Rzf±®mmms as) mm^ 

M(14) £J&£T*l$©*lJ3ciB£<fc 0 K^Mj&X&Rft; 
STBM*!»Ji(13)©-«)()t|}ften«*«(14) ©7gf&*5r 

*©«&!?&. 
[»#E9] ^-SX**fc«-fc53vi?IB*Sv-h 
(21)^©fcg|««(12) ©»*/£#:?* f- r J V^^7StC± 

Dfrfrft*»#«7x»±8B*©^:/s-y--3x^© 10 

HtjfcElO] 3X^'*#ffl•fe53!y*«M6->- 
^ (21)^«>Jfi»tt±ffi«l««JB(18)XttTlS«ll«5S (1 
3) Oife«*t*aitS«*»c«t r) fT*>*l*»jfre! 7 XU 8 G 

a©? 1 ? ^•y— 5 x * ©Kifi*a. 
[ftwwasHfciftW] 

[0 0 0 1] 

SI*8Sn57i-fX^> (face down) W<D*)— 
3X*Xtf*©»ife&&K:irrs. Sti*L<«*T«K 20 

r 5 v 7m it- 3 x * x ©« jfi* m \z n -r * t> © 

[0 0 0 2] 

[fc*«&«] ft*. H2 0t^TJ:5lC. £©£©? 

3 x**# 1 ©TBi©ffi2tl*rr * 2 ^©idiBttc^o TA 
gXJ±Ag/Pd*^ftS-^©ii^M2, 2*mw 
£ * VXWtfLVft? y -?mr-% X 9 3 *t|f*3nTH 
« (#WW6 2-3 34 0 1) . d©^— 3X^B, ■? 30 
XA©tf-H£#:fc*«£»?fi&Lfc&. COMt^-fS^ 

©»£*lfcLTiWB£W*S£#tt©«*£&U L*> 
[000 3] 

[#9!>&i*i*L«fc5£-rs»8] L*>U ±B^y^B 
■3— 3 X * tiTffi©-#©*^«©mtf;Wfc«W«^ 
fed, 7<) > h»*»fcH:^«ltfcJ: DttttLfct* 

*&*?*ffiiiAgxaAg/pd©sej^T?*s 

fc(6. •7V>h&1limz$im?Z,iLZlznA J 1*lz£Z>n 
©B«&Ti*«&©gffi«£ig#2n-5U-- SX^jfifl, 

/jx®©u— ax^Rfi^Hji-r-srttt^ii-e*^ 
[0004] *«w©ewii, mes^uyf 



#l¥7-297 04 

4 

«©ao£ffiSl£ck3ffi|fm©£{fc*<&<:, f3ISf£©« 

V^y^ai*- 3Xr?^SttTSdtlC*S. #3691© 
9J©aWtt, ffiifitt©tt£*<«*TiiK, *»T3*WfcL 

3x^*sift-r-5dita&^. *sm 
©*j©a«tt. HBffnfc^^tf-sx^ittaw 
£ s^y ^ai-y— 3 x *©«jfi 

[0 0 0 51 

[»«£#&•*-**:«>©*&] 01-03, H12fttf 

01 3»r^-r±-5tt, *893©^5>'7 r 5W--3X:5' 1 0 

h. 6«fr^e.^-5^^ytt-y--3x^3isfti 1 1. £ 

©■y— 3X*3Rfcl l©TH©«^-rS2^©jSiRIC 

»oxraiHs*WTattsnfc-»©i*3a!«si 2, 1 

2i. cn^Crt»tI12, 1 2*tM3n£t-5 

x*##i 1 ©Tii^^ritSnfcl&»ttTiS«fli* 
I13t. 1 2, 1 2ifiMf£2tl?zmftOTm 

mmmm 1 3 (D^mizm^mt-Monmmm 1 4, 
1 4 *©tt&ss*jsti. tmmrni 4** 

&JR»*£*Mi*S£# 1 6 £3-tr**e^-x h l 7 & 

rt«««l 2«fcO'>3&Viffi«-C1f- 3X^**1 1©« 

*ns]-r* 2-Dvmm\zmw-tTMfS.2ti, rmmmmm 

13S)?S««0. 1~1 0itm"e*t?T. fl-«ttSl 4 
4 JgrifT 5 83 ©St ± 0 « V>H^X ttftfcjft 
U **o*©^-X h 1 7 ©T«S8^©TfflSI««J» 1 

3 ©-fsawae** 1 4 m&imizmmm&tt 1 6 jck 

iS*llLT^ffi«a 1 4 fCR<K3ttiSMT S± 5 fc*« 

[0006] 04srm5C*-rj;5t, 

5X^*#1 1 ©±S^C^«!«« 1 4 £JgJ* 

fe±ffl«l«»Bl 8*t0. l-20ytm©)|3i:m3 
♦X, itffi*S 1 4©3cffiKlttN i»T>fll9at. d 
©N i J&-D2M1 9 a©SBl:f«SntSnXHSn 
/Pb*^#Sl 9b 1 9£tt;t£ 

[0 0 0 7] *&, 0 6 ~0 1 4 C^T«fc 5 K. 
©^y^iJ— 3X^©«3g*j£«, 1h-3X^lR#:ffl 
t73 >y^*16->- h 2 1 ©K-BE£ft#J©l*lfl5«* 1 
2*^L (0 7) . **?(©rta«si 2^fifc^n 
h 2 1 ©M-Bf^«:t=l6»tt^-X f-SS^L 
ttWttTff^^O. 1-10 ^mffl|ftfit#Tffi*l*l*H 

13£JBe£L (0 9) . *ftJD©[*J«iSS 1 2tm^ 
nfc?J**8B#©Tffi*S«ft» 1 3©^ffilC^JB*9*t 

«6*«e^« 1 6 &-&tm«4^-x h 1 7 *nwzu 1 

2 J;r)i!>^V5M«TiR!KlC^L.j|ftftltTrtS5«ai 2 
t|^*?!l©^fl|5*«l 4£»j£L (010, 012R^ 

013). ^v^-e^asssi 4*tp«jBkc&H-r^a:5 

tcMIE^ilSv'- h 2 l*jgW«t«Brb (011) . C 
©jgflfftt-y— 3X^**2 2 &-5-©«»fBtS*J5;*lnl 
T?5 1 >y^fC*BSfLT^i/^'y— 5X^**1 1©T 



(4) 

5 

ffi©ffi*tlRrr* 2 ^©»»ICJQoTflflNI£ifcttT-*f© 

{Hmn.m 12, 12 14, 1 4 s^t*? 

y^SU— 5X*1 0£#* (014) ^ifcT**. ^ 

©list* m 1 2 1a 1 3 icavr* 5 c k af 
rn.rn.mm 1 3 awsc** 1 4 *^-r *«©j»j*ifl««fc 

9iSV>«;&XH:i*fl:^£#U *»oitt^-Xhl 7 
©T«lfi5^©*JETlii*«<ft)B l 3 SB^MSa^«S« 
ft 1 4 ©#fi£ll$fc:*S*M££# 1 6 \ZKimi&\sTft&m 

m 1 4 c&iR3n?iii«T£ r i ic**. 

[0 o o 8] eiT. *3giJ!£ffi£-f £. JO 

h 2 1 £JH£-r*. £©&*§->- h2 1li* 
(DUmzZQfiiZtlZ,. ife-TMn, Fe. Co, Ni. 
C u . A 1 3©&R©Kfl;4!W»5fc£ 1 3X13 2 SSUig 

?X/\tt©fcli^-h2 &i5, &JBlMfctt© 

^■a-f) sfPRL. &^Tz:©;7'n3>*£n>Fv-£ 

ffl ^TfX/vRtcSJBr U 0 6 C^-T««l>'- l> 2 1 £ 
[0 0 0 9] ^tC. R7£a*TJ:3£, *US>-h2 1 

attna. 3f)£<D«tt/^->*«i6->-h 2 1 teak 
o^#L-T%<fc^. *^js»*?£«*-rn«. Ag, a 

u, Pd, Pt^s©Jt&JRv X\ZZ.tl<b&m&Lftfflfi 

s'tc«tfD*»^jfflrt«B**i 2&jg&-r*. sis. 

[0 0 10] Cb) ■£ 9 5 y * «*S v- > ^©*6»tt K * 
S*»S©»« 

1 2 *t»J«3*tfc**'>- h 2 1 ©fi*£ 
*tC*6»1*<-Xh£&#L<jftttttTm£ri*0. 1~1 
0 Mtn<D«»ffiTffl«««JJB 1 3 £J6Mfi-r*. 10wm 



ftBS¥7-2 9 7 04 

6 

Iii»Bl3^it5t. SlOilXli5 0ll 
%£i±CDSIO z t, S^**A1jO s , MgO, ZrO a 

xttT j 02©^-rnsu«x»2a£i±©«fi:«itc± 

PbO, ZnOXfiBaOC9Hl*n^iaXtt2aK± 

m?z tfsamimmj: oi*v>i«j£xttiMfc;S&:rrs 

Ht^&BT?**. ^«S««tL.TAg©^- 
X h£tttttt**^fctt*©«j£ia«tt6 0 0-8 5 0 
■CTNfcSfc*, '©fi«J;0B^IBUStXiai)Cfl^*Wr 
•5fe©^Stftl*o ^©SE&a^-XhWifttt'ftiB** 
DMAXKKfc;fc&*;MIK:fi^<2:, ^-x Hftftt^fl: 

^*#^±Xtt*#<!:*J*^fti:«>K0##)5t*i;T* 

[0 0 1 1] «««9*1 3tt. £©SfrEWH*W»^# 

V». l^U ±fB#5X)WgftRTrfcoT, fcWWgl 

3 fciesfctf^xicTsti*— sx^wfitfra&jwis* 
i3#slvi. ;r©-y— sx^{fc'\©ji«<»ll©«Bfi 

^©J;5ft«5l!ll*ffi (PVDffi) XfcMfc^atfSfS; (c 
VD&) Off t>n5. *«5f-CX^!?i"J>W 

a 7 arxgi 8 t^-raae^— h 2 1 sB^Lfc^x 
<. WAtf, ^«4*rJl*is iOj|«T?**a[i:5^5x 

^fflVi, ftS iOj, AlzO., MgO, ZrOs, T 
i Oa, B2O3, Na 2 0, PbO, ZnO, BaO*© 

**»fls*«T*tuf, cine sa^te^^x^ x ^tt 

\Z0LMTZt>\ gE^K=ine.£«FMam«ib^-<X^!K 
©H^^XUL/Tffl^S. X/1y^'J>5''**)fiTS 

3x^**1 o©M-BB(c»wu. *-y*Ftm*^fc 

1 3*^dt3n*. 
[0012] (c) ftmnmoMfo 
E 1 0 &tf 0 1 2 ic^-r± 5 \z. §,w#\v\HB%m 1 2 
Aijg^^ntM'f'ftw^cTffiMaftJi 1 3 ©*bi-^ 

«»5fEt*f«*S^# 1 6 S^tl**tt^-X h 1 7 *m 
^©S*ti»*tt^-x h 1 7 £f*igMMi 1 2 
.tD^a^SiWCrtlBmSl 2©<fftgB^t'ISttlcff 
Vi, t*g««ft©^j£t3«lC*«tt^-Xh««:7*h 

uyf77S, x^u->wwift^icJ:iQm^©fiafc 



(5) 

7 

£«©*t>rtffi««,!:|R|«<DAg, Au, Pd, Pt? 

fctt'S-X h 1 7 fc^i;*1**S«l££» 1 6 ^W^-Ttl 
ii, SlOi, BjOs, NsjO, PbO, ZnO, Ti 
Oi. K s OXlSBaO®t^ttauaxlJ2«£U:©» 

*#r/X. K5K*FS»}A*#5X, ltt4tttMtt* 

[0 0 13] EI 1 2 II^Ti 5 t. snfe***^ 10 

-X h 1 7 * fc«HMI6* 1 

o . 1 6 x hommm\z 

h 1 7 fcJgjHTSIHtfcH 1 3 iSfcLT, 0 1 
3 fc^-Ti 5 fc C 1 3 0-«*jeH*««$-B- 

*ttK£#-T*;i Hl3t^ti:5C 
S*ft^-X h 1 7 J;oT^B5«S 1 4 

&u £©fl.»*« i 4K.*<Dmmm\zmnkmB 1 3 

■-fl&arr*. mil 4iirtaE*ai 2tM»w»* 
sns. a? 

[0 0 1 4] (d) jgfiMKU— 5X**#©Jg& 
0 1 0 fttf 0 1 1 fcjjVT J; 5 fc, ^WMcDfiWT^ffi* 

in &«?^Lfcttig->- k 2 1 <£2 momm?i&n 

■y— 5x^11^2 2 y-f '^w-wm 

1 40T*+*«»Sfi^^lr«»r1-^. 
CO 0 1 5] (e) ?s/^ij— 5X*©fP» 
0 1 1 Rtf 0 1 4 tC^-Ti 5 fc, ±E^-f V-S 
ffl^T*BJN©»BfTr®ffi«-t}— 5X^**2 2 ©<S0r JO 

*i 0£f»*. Hi 4Tmt>tiit7-y7M4)— 5X^1 
OftffiEttK. 0 1 Rtf03©?-y 7*5-9— SX^tft 
•5. 

[0 0 16] (0 *:<Dtil<Dmm<D3 L y7M-*)— 5X*© 
H 1 5 KiK-r ± 5 C. h 2 1 ©fc««* 1 2 *» 

^3nfcBi:»»tt*««iH 1 3 *Mm-%tmm 

t. ^©SW«Offi^fel6ittt«l««»IBl 8*^fiET 

i©*««iB 1 8 \tmmmm 1 3 tm-am&vm & 

-©^TiMSn*. fc!*£U *S*fcJBl 8©W3tt 
-fcL-&V>;fcJe>, MttWBl 3«tOS<Tfe<tH. -?-©J¥ 

s ttfc-a *«ai^xii©o *ataa<o-y— s x **#© 

«H«flB©«j«j5^Sfe*^n, 0. l~2 0um>Mf£ 
[0 0 17] HI 6C^T«t5tlS9ia(c)t|3I«ic^SE 

mm 1 4 s^^Lfca. 0 1 7 c^-r* 5 1 

4©3WC»-Di*JBl 9£ffiMS-TS. Iftotll 9teN 50 



*m¥7-2 9 7 0 4 

9 aftX*SnXliSn/Pb»&o$Bl 9 
b£;i©J6K:jej*T£ (04».tf05©tfc*;0) Zttf 

tlS. s&o£*StiNi, SnXttSn/PbtMn? 

tt, KiJ&^#Sl9alCj:0^^»^tt*ia]±^ 
-B\ tt^*lC<fcSt*ggt««l 2©*«*t?tlSB5jh-r* 
fc«e>-C*D. SnXtiSn/PbfttJ^Hl 9b»CfcD 
1 40l^fc*#«tt*[6l±-r«fcJ6Tifei. 
[0 0 18] 01 7-01 9tC*Vr«fc5K:, ttGWft 
*J(e)tHltB»«*- SX*3K#2 2 <£Jgj£U £ 
©fiflHJttJ— 5 X 2 2 £9J»r DT?y :/M-9— a 

x^ofcfc*. 01 g-rmsnfc^yT'su— 5x^ 

2 0£«jgttfcf> 04RV05©TF<yX*S!-9— 5X^<h 
[0 0 19] 

JB£T * t. 012 K#0 1 3 {C^-T,fc 5 1 4 

K#«Lfc««i&§£# 1 6 l 3 ©-BStEfc 

Lxcn^ist*. «E»fl:u&*«*ji 1 30mm 

ftA-TS. M»«5«l 3C0ff$tt0. 1~1 Oiimizm 

fe^nrt^fc*, ^«t*si 3 <D-Bitmi$.<Dmm? 

t^PSS-r H n6E«« 1 4 & AffittS 1 2 B 

iiftll 3©TB«LfcS8»Srai;TB»»«U. 5V» 
^«a»lC»ffi-rS. I*l«*«l 2 14U— 5X^$#1 

ot#att«ift^-r4«j:5ic^$nT^s*^, ^« 
ma 1 4 <t-9— 5 x**# i o t Haisw^a-rs. 

[0 0 2 0] Sfc. Mtf 1 4©W«aSO^M«(i±|A| 
»**1 2©*B«cfcO*^A:», ^86««1 4ttAa 

:»&6tiiii 3©s$*tTi8eT»so. 1 

m# i o izmt-r % c t < > «8t>±^a*«* 1 4 . 
wssaai 2. sx^m^i osaur^ns. - 
^, na««ffl©#*tt^-xh*ts-fli^nTv^^ai 

ttttfil 3©ffi^tt^-Xh**ffltTt). ^©**te 

tt, tt^2 3C±t)7''J>H0?&ifcfi2 4J:©7>F 
;^^->2 5 iz?y7MV- 37? 1 0 *SW*S-T5 
t. "9— 3X??)l#:l 1 Tffl©-^©*1-ffi«* 1 4, 1 

4Wtci&i»ft*«ftei sj&tis-tt&n^fc*, a«^© 

[0 0 2 1] *&04lc^-rj;5K:, 
?2 0SMt5t, »o#»fi?B)t*?*C«-9— 5X?* 
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(6) 

9 

"f. ^-3X*©8£ffiffi#JtfJW©«(C#LT£»Lfc 

as 2 4 cf&ue 2 3 fc«fc 0 aa*g-r & t * c, n j 

* o #H 1 9 a fc«fc (3 I^KHIItttfA-hU 

.t 5 rtgg*tt 1 2 ©««ftfrn#teihsn, s n x\* s 

n/Pb»otll 9bfc<kDiST*«l 2©HXfc*tt 

*tt*tft±-ra. enseals 1 9 iiJ*&«©rtai! 

( i on aigrat i on) L K < tt. JO 

[0 0 2 2] 

[f899©24*] £U&^ft:<fc5£, (¥*©»*&#£-? 

x**§«fi-?£-sfc*. ssiaii. ttinx h^^cis 

3X*i|l#£»f&k:l8ftrf*c£l;:,fcD. *^©^m, 
*«Sf«*£*fc»::M*IT£S©-C, ?y^tfto&« 
©ft&Jfci0l£B3l\ L *>*>-#©!*}««© B»M# 

©^5^11-tf— sx^n ■?v>vmi&w$.\zn&s?% 

7U^vWfB£L.&<&-5. *J— 5X*i|S#©±ffl<&i6 

coo 2 3] 

*58M©S*ft««H«rlS3£-r^t)©'C«*Vi. 

<*kw 1 >&©#& ic «t •? a 1 ~m 3 tmr^ -y 

■9— sx*&fe»Lfc. ^-rmnt©v>^>fl:^4&, - 40 

$MnOi : N 1 O : C o OlcftJ|LUr^HJS^ifc3 : 

2 : i©w-&-e*n-enff*L&. 

©E£«&9 0 ot:T2isfraKSSu £©fctt%£Btf 

ffifbfc. ^ffljEE|gj*?g4b*^:flET, 1 2 0 01C-C4I$ 
nftj£U fcTKfij 3 5 mm, J; eft 5 Omm, J?5m 



4$SH¥7-29 7 04 

10 

ft. iMrC©:/ny?S/t>PV-T*X/\ttfc««r 
U P3 6 (CTpTfcT^ 3 5 mm, i35 0mm, #3 
#90. 3mm©fife|g>'-h2 1 
[0 0 2 4] *tl, E7Rtf08f-jjsT<t5l::, «HIS-> 

- h 2 i <Dftm\zx&M®3i£mmtti&mistimn& 

£©i*SI£^-X M£rfjfc©«^-XhT*t>T, A 

3 ot:/^©a*T?, 8 2 ot:s-c#aL-ecT 

1 0#IH!##U 3 0-C/5i-©3tKrSS*T»Sb 

t. hfrffitcAg^e.?s:-5**?ij©«6fttt«ae© 

1 2 p»3gf*« 1 2 ©(BBT^TPI-T 

«fi#tr0. 7mmTfi5, rtSS*«<!irt»*«©KfHti 
«50. 4ramT^fc. H 9 iCS^i 5 «C, £*fc#J©f*i 

1 2 fc»jsL&«*r>- b 2 1 <Dftm±mz* v 

«jf 1 3 & 2 « m©#$Tfffi5j«L,&. 
[0 0 2 5] HI ORtflSl Hr^T^-SC, £4R?a|© 

i 2 a»»*an&»+ *«#©*&*"»» 1 3 0 

1 2 £H«:?lJ©*«Mfi*l 4SJ&fc-f4. *V^WM 

©«wenap*« 1 4 &?giSLfcjK<s^- h 2 1 * 2m 
©*sro£*«*tfflfck:*m-r£<fc5 izr-i^y h 

^SH#2 2*#&», l^-©«»f«£ffl^T^N©ffl 
BffffiWteiJ— 2X^**2 2 ©«HKHt*iS[ft:*l«iJT 
^y^ttfC«]»fUT. iW-»0. 5 mm. &3L=#9 
1. 0 mm, J?$T=iKlO. 3 mm. rtWafllWli=#5 
0. 4mm, |*3lB**(B=*t|0. 3mm»if-y7 P iD- 
3X^ lOSSfe. 

[0 0 26] <ifc«EW 1 >H 2 0 t^-T^y ySif- 5 

x^ 3 i tbfc. w^, i tmvmm-y 

i53IJfi«l t^-JBM*, I^-^-j£©^y^it-5X^ 

[0 0 2 7] <it«tt« 1 1 

Tff^nfcf»^S!t>-5X^Sl 0 Ofi-fofflSL 

fc. ^ne.©-y— sx^©2 srtcfcw-afittttssifc 

U&. *fc^ne©U— 5 X* 

v ^*©SS4©*«E&*Sbfe. CftS ©«*** 1 

[0 0 2 8] 
[*13 
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12 






St&ffl l 




0.2 9 


1 . 5 9 








t* /, *f v , ffe £ ffl lit 


0 


9 2 



[0 0 2 9] Sl*69!&*ftJ:5K:. tfcRWlOt- 

ax^tJt^TSiism©-*— 3x*teffit?i«©tfe.:3 io 

^*t#«»C/Jv$ < v avs>JfctiE« 1 «D-tf— = X*© 9 0 % 

©if- 3 X^UOA/Xr/U 3> i?#£< 58±l<&;&^ fc. 
[0 0 3 0] <SIJ6W2>*O*aC«tD042it;05 

yzmtTvJmv— sx*£f*sti,fc. hisc^-tj; 

"5 t~. f&SH 1 1 1^ l^saei'- h 2 1 ©#MK:*;«0!I 1 

tmmz&&mmnni 2&mj£um ::©**« 

5— h 2 1 ©Pfffi^frfcXy/t^U >^g«*ffl^TS 
i OiM#6tt«tttttt*flttJ|l 3fttf 1 8 £2 /im 
©»5-C^fiELfc. 01 6fttf01 7 t^J:5tC. # a? 
3ft9HC5|*iS5«*l 2^j£3n&?J*A»#©*MM)9« 

1 3 o$tm\z&M9i i t^c#*tt^-x 

«k 0^&^]fflSrc««tca*U«l#»tTftfB*1i 1 2 t 

mmon&wm 1 4 ^<sb&a, ws^^c* 

9 1 4©&ffil;J?3 1~2 wm©N i 

19a&jfJf£U «^T^©_hir, i«C*3 3~6ji 
m0Snl6o*»19b*ML& (04Rtf05) . 
^T£BJM©«rCi&^3B 1 9 *»rtl/fc*MH3^- 
h 2 1 fc^Jfifcl 1 t^«Cfifl|«tt«»f UTfiflff*W— 
5W*ft2 2 B 1 8 \Ztk? J: 5 CflsBIN © 50 



[00 3 1] <kmm 2 >a 2 o \z7*-r?y ymv- s 
x * 3 ©«g 2 amwcstMM 2 1 Ctb o mm&mss. 

Ufct>©£tt«08 2tUfc. BUS, £««2 tHCJKNS 
h ©ttnnc**f=W««JB£39:tt. z. ottfttftM 

t)*itW2tiBi-)gtt, h-^©^:/^- sx* 

[0 0 3 2] <Jt«ttHtl6*>*!t«2S^it«f92 

fc. rn^©*-5x^ 1 0 ofi-fofco^T, -y— 3 

X*©2 51CtC*3(t.5ffiStfi5£ffl3eU ^W¥^«ta 
filJgft. CnSW- 3X^4:2 7 0^©J8iKfciAj£© 

■pes otMnsxu c©s»waro-y— 3x^©»et 
ofc. »9©iJ— sx* l o o«foi;9HT, fl-SMS 
i&a&fc^gu ^±^fc*^'J * v«sfc©£±©#*s#* 

[0 0 3 3] 
[*2] 





£»W 2 


jtet* 2 




0.3 2 


1 . 5 9 


» JHi («) 

ft 'hit 
ft*ti 


0.0 9 
0. 0 1 
0. 1 0 


11. 2 5 
7 . 6 9 
13. 5 0 




0 


9 2 



[0 0 3 4] &2fr?>Wt>frt3:X.5iZ, Jt«0J2©1f- 

awt ittTsatfl 2 s x * tmvito om^-d 
zammzfrisK, tt^aswMscwiT^ft. suit 

«W2©-y— 3X*©9 0%&±m*fu1£7Vyi?&% 
tUfc©t»UT, *»«2©-y— SA*W$.htt7V 



[eiB©fiiim^^] 

[HI] *^K©^>y^-9— 3X*©*MfcjSW10. 

[B2] -e©flsS0. 

[03] SI 2 ©A — AjStBffffiH. 

[0 4] #5£W©!W©^y:7Slh--3X*©i1-«&«i 



50 
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[05] -?-©+iliK»riBH. 

[06] ^nworv az^co-y— s.x?mfr 

vZM&=s- h©*«*HS0. 

[0 7] *e>mk i s-Y<»wm\z&9&\<»to#*Ui)W 

[08] 0 7©BflSjfc*:0. 

[09] ^v&witoto&wmtw&ztik.mtii'-h 
«0. 

[0ii] 01 o©j»i§->-h^«ffiw^Bfu&«ia 
0. 

[012] fc*^>-H=n«**ffl©#*tt^-xh£ 

&*L£4tt8<O$«&**rB0. 
[013] *©8I«4^--Xh£tttt9-T. 

»rtU&tt»<o*«it*:»fH0. 

[014] 01 lroffifflHKU— 5 X * stifle 
BWrLfc»«0. 

[01 5] ^*5tJ©l*i««1i^li63n&ftil6->-h© ^ 

wistc*&BHtsi«#)i^fg^$nfc»a0. 
[0i6] 015 n&tmtotomwmfifci&znitw* 

[0i] 




10 *v-fX*-iA* 

11 -*-ix*im 

12 rt*X« 

13 Mft&TKftWkll 

14 «MH 
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mm. 

[017] 01 6»n»«a<D*ffiic:se.o$a^0j*s 

[018] 01 7 <Dmm->-h*mmvtKLwmvit$m 
0. 

[019] 01 8«Jg«*U— SX^^^^f^ttiC 
«»Ufc*HS0. 
[02 0] SX*©fl«*Hg0. 
[#*ffflift9i] 

1 0, 2 0 ?y-fmV—S.X? 
1 1 -9— 

1 2 ftffiCft 

1 3 nmermimmm 

14 fl-ffiSffi 

16 mmv&u 

1 7 h 

is mtQJttmmmm 

19 

19a Ni»o£JB 

19b SnXliSn/Pb»-5^l 

2 1 U— 5X^*#fflir9 5 y h 
2 2 jgflfftftl*— 



[02] 
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[01 0] 



[HI 1] 




[012] 




11 

16 KWI»tt 

17 h 



mi 9] 



[014] 



[01 5] 




19 
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